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1.0 FOREWORD 

The Kenai  R i v e r  i s  a  v a l u a b l e  n a t u r a l  resource .  The r i v e r ' s  a s s e t s  a r e  

many, b u t  o f  p a r t i c u l a r  i n t e r e s t  t o  t h e  A laska  Department o f  F i s h  and Game 

(ADF&G) i s  t h e  f i s h  r e s o u r c e  t h a t  t h i s  r i v e r  s u s t a i n s .  A l l  f i v e  spec ies  o f  

P a c i f i c  salmon i n h a b i t  t h e  wa te rs  o f  t h e  Kenai  R i v e r ,  and i t  i s  because o f  

t h e s e  f i s h  t h a t  t h i s  w e i r  i n v e s t i g a t i o n  s t u d y  was conducted.  

ADF&G has been managing t h e  Kenai R i v e r  f i s h e r i e s  s i n c e  s ta tehood .  However, 

w i t h  t h e  tremendous i n c r e a s e  i n  p o p u l a t i o n  i n  t h e  Anchorage and Kenai 

Pen insu la  areas,  p r i m a r i l y  s i n c e  t h e  p i p e l i n e  c o n s t r u c t i o n  y e a r s  o f  t h e  

19701s ,  t h e  management o f  t h e  f i s h e r i e s  has approached a  c r i s i s  l e v e l .  I n  

genera l  te rms,  t h e  c r i s i s  has been caused by  t o o  g r e a t  a  demand f o r  a  

r e s o u r c e  (sa lmon)  o f  l i m i t e d  q u a n t i t y .  The term,  l i m i t e d ,  i s  used because, 

a l t h o u g h  t h e  ADF&G has some knowledge o f  t h e  magni tude o f  t h e  v a r i o u s  salmon 

runs,  p r e c i s e  numbers a r e  n o t  known. I t  i s  p r e c i s e ,  numer i ca l  i n f o r m a t i o n  

t h a t  i s  needed i f  t h e  salmon p o p u l a t i o n s  i n  t h e  Kenai  R i v e r  a r e  t o  be 

m a i n t a i n e d .  

T h i s  r e p o r t  d e s c r i b e s  t h e  i n v e s t i g a t i o n s  t h a t  have been conducted i n  an 

a t t e m p t  t o  d e t e r m i n e  t h e  f e a s i b i l i t y  o f  c o n s t r u c t i n g  a  w e i r  (a  p h y s i c a l  

b a r r i e r  used f o r  t h e  purpose o f  c o u n t i n g  f i s h )  i n  t h e  Kenai  R i v e r .  

2.0 BACKGROUND 

ADF&G has been c o u n t i n g  t h e  salmon i n  t h e  Kenai  R i v e r  f o r  abou t  25 y e a r s .  

Coun t ing  t h e s e  f i s h ,  however, has been a  d i f f i c u l t  t a s k .  Some o f  t h e  many 

f a c t o r s  t h a t  make c o u n t i n g  f i s h  i n  t h e  Kenai R i v e r  d i f f i c u l t  f o l l o w :  

1. T u r b i d i t y  o f  t h e  g l a c i a l  wa te r .  

2. Large d imens ions ( w i d t h  and d e p t h )  o f  t h e  r i v e r .  

3. H igh -wa te r  v e l o c i t i e s  and d i s c h a r g e .  

4. Heavy d e b r i s  and sediment l o a d s .  

5 .  La rge  t i d a l  f l u c t u a t i o n s  i n  t h e  l o w e r  reaches o f  t h e  r i v e r .  

6. Severe i c i n g  c o n d i t i o n s .  

7.  Mass m i g r a t i o n s  o f  l a r g e  numbers o f  salmon d u r i n g  b r i e f  i n t e r v a l s .  



8. M i l l i n g  and i n t e r m i x i n g  o f  salmon spec ies .  

9. Wei r  o p e r a t i o n s  c o n f l i c t i n g  w i t h  b o a t  t r a f f i c .  

10. Env i ronmen ta l  c o n s i d e r a t i o n s .  

11. F i n a n c i a l  l i m i t a t i o n s .  

Because o f  t h e s e  c o u n t i n g  d i f f i c u l t i e s ,  ADF&G has t r i e d  many methods f o r  

enumerat ing  t h e  salmon runs:  

E l e c t r o n i c  c o u n t i n g  ( s o n a r ) .  

A e r i a l  coun ts  o f  c l e a r  w a t e r  t r i b u t a r i e s .  

F o o t / b o a t  su rveys  t o  coun t  carcasses and obse rve  spawning 

a c t i v i t i e s .  

Grave l  pumping ( e g g l f r y  c o u n t s  o f  redds t o  e s t i m a t e  spawning).  

~ d u - l t  t r a p p i n g  ( n e t s  and f i s h w h e e l s ) .  

J u v e n i  1  e  t r a p p i n g  ( f y k e  t r a p s ) .  

F i s h  t a g g i n g  techn iques .  

C ree l  census o f  s p o r t  f i she rmen .  

M o n i t o r i n g  commercia l  f i s h i n g  o p e r a t i o n s .  

A l t h o u g h  a l l  o f  t h e s e  t e c h n i q u e s  p r o v i d e  some u s e f u l  da ta ,  t h e  i n f o r m a t i o n  

i s  i m p r e c i s e  and u s u a l l y  i s  n o t  a v a i l a b l e  i n  a  t i m e l y  manner. Because o f  

t h e s e  reasons,  t h e  i n v e s t i g a t i o n  i n t o  t h e  f e a s i b i l i t y  o f  c o n s t r u c t i n g  a  w e i r  

was i n i t i a t e d .  T h i s  f e a s i b i l i t y  s t u d y  addresses s i t e  s e l e c t i o n ,  t y p e s  o f  

c o n s t r u c t i o n ,  o p e r a t i o n  c o n s i d e r a t i o n s ,  and e s t i m a t e d  c o n s t r u c t i o n  c o s t s .  

3.0 WEIR EVALUATION 

3.1 I n i t i a l  I n v e s t i g a t i o n s  ( A p r i l  1984) 

I n  i n i t i a l  d i s c u s s i o n s  w i t h  t h e  f i s h e r y  managers, t h e  f o l l o w i n g  c r i t e r i a 1  

g u i d e l i n e s  were e s t a b l i s h e d :  

1. Any w e i r  s h o u l d  be l o c a t e d  be low R i v e r m i l e  (RM) 13. 

2. The w e i r  s h o u l d  have t h e  c a p a b i l i t y  o f  c o u n t i n g  a l l  salmon 

spec ies ,  w i t h  t h e  p o s s i b l e  e x c e p t i o n  o f  p i n k s .  



3. The w e i r  s h o u l d  p r o v i d e  a  means whereby t h e  f i s h  can be 

seen and counted v i s u a l l y .  

4. P r o v i s i o n s  s h o u l d  be made f o r  t h e  passage o f  b o a t  t r a f f i c  

w i t h  a  minimum o f  i nconven ience  t o  t h e  b o a t e r s .  

5.  Opera t i ona l /ma in tenance  f a c t o r s  need t o  be addressed.  

6 .  Envir.onmenta1 concerns need t o  be addressed.  

7.  E f f i c i e n c y  o f  o p e r a t i o n s  t o  be g i v e n  c o n s i d e r a t i o n  o v e r  

t h e  c o s t  o f  c o n s t r u c t i o n  o r  o p e r a t i o n s .  

Armed w i t h  t h e  p r e c e d i n g  g u i d e l i n e s ,  s e v e r a l  reconna issance t r i p s  were made 

t o  t h e  Kenai  R i v e r  t o  g a t h e r  d a t a  needed t o  s e l e c t  and e v a l u a t e  p o t e n t i a l  

w e i r  s i t e s .  F i g u r e  1 shows t h e  t h r e e  p r i n c i p a l  s i t e s  under  i n v e s t i g a t i o n  

d u r i n g  t h e  e a r l y  p a r t  o f  t h e  s tudy .  

3.1.1 We i r  S i t e  a t  RN 12.6 

T h i s  s i t e  ( F i g u r e  2 )  was i n v e s t i g a t e d  p r i m a r i l y  because o f  i t s  p r o m i s i n g  

p h y s i c a l  a t t r i b u t e s ;  i . e . ,  ease o f  c o n s t r u c t i o n  and o p e r a t i o n s .  A t  t h i s  

l o c a t i o n ,  t h e  r i v e r  w i d t h  i s  narrowed b y  t h e  presence o f  an i s l a n d  l o c a t e d  

n e a r  t h e  c e n t e r  o f  t h e  r i v e r .  The p l a n  wou ld  be t o  b l o c k  t h e  r i g h t  channel  

(as  v iewed l o o k i n g  downstream) w i t h  a  f l o a t i n g  w e i r  t o  d i v e r t  t h e  upst ream 

m i g r a n t s  t o  t h e  s h a l l o w e r ,  l e f t  channel  f o r  c o u n t i n g .  I n  t h e  l e f t  channe l ,  

t h e  m i g r a n t  f i s h  wou ld  be f o r c e d  t o  t h e  s u r f a c e  o v e r  a  submerged w e i r ,  where 

t h e y  wou ld  be v i s u a l l y  counted and /o r  t r a p p e d  as a p p r o p r i a t e .  

Good a t t r i b u t e s  o f  t h i s  s i t e  a r e :  

1. The r i v e r  i s  n o t  a f f e c t e d  b y  t i d a l  a c t i o n .  

2.  Because o f  t h e  i s l a n d ,  t h e  r i v e r  channel  i s  narrowed i n t o  

two s m a l l e r  ( w o r k a b l e )  channe ls .  

3. The r i v e r b e d  c o n s i s t s  o f  g r a v e l  t h a t  w i l l  p e r m i t  t h e  con- 

s t r u c t i o n  o f  a  s t r u c t u r a l l y  s t a b l e  w e i r  f o u n d a t i o n .  

4. S i t e  a c c e s s i b i l i t y  i s  good because o f  t h e  presence o f  an 

e x i s t i n g  road  on t h e  r i g h t  bank. 

5. Salmon a t  t h i s  Rbl a r e  d e f i n i t e l y  upst ream m i g r a n t s  and 

a r e  n o t  l i k e l y  t o  r e t r e a t  downstream. 





PLAN VIEW 
I "=  200' 

SECTION Z-Z 
-- 

nORIZ. I"= 200' VERT. 1 " -  10' 

F i g u r e  2. Wei r  s i t e  a t  RM 12.6. 



S i t e  d e f i c i e n c i e s  a re :  

1. The v e l o c i t y ,  e s p e c i a l l y  i n  t h e  r i g h t  channel ,  becomes 

v e r y  f a s t  d u r i n g  f r e s h e t s .  T h i s  would  n e c e s s i t a t e  t h e  

c o n s t r u c t i o n  o f  s t r o n g  ( c o s t l y )  s t r u c t u r e s .  

2. Boat  t r a f f i c  i s  v e r y  heavy, wh ich  c o m p l i c a t e s  w e i r  

o p e r a t i o n s  . 
3. T h i s  s i t e  i s  upst ream o f  a s i g n i f i c a n t  p o r t i o n  o f  

t h e  ch inook spawning area;  t h e r e f o r e ,  i t s  v a l u e  

as a ch inook c o u n t i n g  s t a t i o n  i s  reduced. 

4. The i s l a n d  a t  RM 12.6 i s  one o f  17 i s l a n d s  c o m p r i s i n g  

t h e  Kenai R i v e r  I s l a n d s  S t a t e  R e c r e a t i o n  s i t e .  I t s  

use as a  w e i r  s i t e  may n o t  be p e r m i t t e d .  

5.  T h e - r i v e r b a n k  l a n d s  a r e  p r i v a t e  p r o p e r t y ,  and a c q u i s i t i o n  

o f  t h e  p r o p e r t y  c o u l d  be d i f f i c u l t  and c o s t l y .  

Fo r  reasons t h a t  a r e  addressed i n  S e c t i o n  3.2, t h i s  s i t e  was e v e n t u a l l y  

e l i m i n a t e d  f r o m  f u r t h e r  c o n s i d e r a t i o n .  For  these  reasons,  a  s i t e  concept  

and c o s t  e s t i m a t e  were n o t  prepared f o r  t h i s  s i t e .  

3.1.2 Weir  S i t e  a t  RM 9.0 

The s i t e ,  shown i n  F i g u r e s  3  and 4, i s  s i m i l a r  t o  t h e  s i t e  a t  RM 12.6. As 

w i t h  t h e  u p r i v e r  s i t e ,  t h e  channel  a t  t h i s  p o i n t  i s  narrowed by  t h e  presence 

o f  an i s l a n d .  The o p e r a t i o n  would be s i m i l a r  t o  t h e  RM 12.6 o p e r a t i o n  i n  

t h a t  t h e  salmon would  be d i v e r t e d  t o  t h e  s h a l l o w e r  l e f t  channel  f o r  

c o u n t i n g .  The f a c i l i t y  would  c o n s i s t  o f  a  f l o a t i n g  d i v e r s i o n  w e i r  i n  t h e  

r i g h t  channel  and a  submerged c o u n t i n g  w e i r  i n  t h e  l e f t  channel .  

Good a t t r i b u t e s  o f  t h i s  s i t e  a r e  as f o l l o w s :  

1. The main channel  i s  reduced t o  two na r rower  channels by  t h e  

presence o f  an i s l a n d ;  i . e . ,  f a c i l i t a t e s  c o n s t r u c t i o n .  

2. V e l o c i t i e s  i n  t h i s  s e c t i o n  o f  t h e  r i v e r  a r e  lower  than  those  

a t  RM 12.6. 



SILT/CLAY BANKS 

6/6/84 

8 2" GRAVEL RIVERBED 

SECTION Y-Y 
HORIZ. 1": 2 0 0 '  VERT 1'': 10' 

F i g u r e  3. We i r  s i t e  a t  RM 9.0 ( p l a n  and p r o f i l e ) .  





3.  A l t h o u g h  t h e  r i v e r b e d  c o n s i s t s  o f  s i l t  m a t e r i a l s ,  i t  i s  s t i l l  

s u i t a b l e  f o r  p i l e - d r i v e n - t y p e  c o n s t r u c t i o n .  

4. S i t e  access i s  m a r g i n a l .  Access roads wou ld  have t o  be con- 

s t r u c t e d  i f  wheeled v e h i c l e s  were used f o r  c o n s t r u c t i o n .  

Because o f  t h e  t i d a l  i n f l u e n c e ,  t h i s  s i t e  i s  a c c e s s i b l e  t o  

c o n s t r u c t i o n  equipment by  barge.  I f  r o a d  access were n o t  

c o n s t r u c t e d ,  t h e n  t h e  o p e r a t i o n s  personne l  wou ld  be r e q u i r e d  t o  

commute v i a  s k i f f .  S k i f f  t r a n s p o r t a t i o n  wou ld  n o t  be u n d u l y  

t roub lesome as l o g i s t i c s  c o u l d  be accompl ished f r o m  s i t e s  

l o c a t e d  1 t o  2  m i l e s  upst ream o r  downstream. 

5. The r i v e r b a n k  l a n d s  a r e  borough p r o p e r t y  and s h o u l d  be s u b j e c t  

t o  e a s i e r  a c q u i s i t i o n  t h a n  t h e  p r i v a t e  p r o p e r t y  a t  RM 12.6. 

T h i s  l a n d  i s ,  however, p r ime  w i l d f o w l  h a b i t a t ,  and because o f  

i t s  w e t l a n d s  c l a s s i f i c a t i o n ,  t h e  c o n s t r u c t i o n  o f  a  w e i r ,  even 

though i t  i s  a  r e s o u r c e  management t o o l ,  m i g h t  n o t  be p e r m i t t e d .  

S i t e  d e f i c i e n c i e s  a r e  as f o l l o w s :  

1. The s i t e  i s  under  t i d a l  i n f l u e n c e ,  wh ich  c o m p l i c a t e s  

c o n s t r u c t i o n  and o p e r a t i o n s .  

2. S i t e  access i s  m a r g i n a l  - n o t  p a r t i c u l a r l y  good n o r  bad. 

3. Boat  t r a f f i c  ( f i s h e r m e n )  i s  n o t  as heavy as a t  RM 12.6 

b u t  i s  s t i l l  heavy enough t o  c o n f l i c t  w i t h  w e i r  

o p e r a t i o n s .  

4. T h i s  area o f  t h e  r i v e r  may c o n t a i n  salmon t h a t  a r e  

m i l l i n g  abou t  i n  sea rch  o f  d i f f e r e n t  r i v e r  systems. 

5. The s c h o o l i n g  o f  p i n k  salmon may c o m p l i c a t e  c o u n t i n g  

o p e r a t i o n s .  

6. W i n t e r  i c i n g  i s  a  m a j o r  problem. 

F o r  reasons t h a t  a r e  addressed i n  S e c t i o n  3.2, t h i s  s i t e  was g i v e n  l o w e r  

p r i o r i t y  t h a n  was t h e  s i t e  a t  RM 5.0, wh ich  i s  d i s c u s s e d  i n  t h e  n e x t  

s e c t i o n .  F o r  t h i s  reason,  o n l y  t h e  A n d e r s o n ~ B j o r n s t a d ~ K a n e * J a c o b s ,  I n c . ,  

(AoB-KoJ) n e t - w e i r  concept  was deve loped f o r  t h i s  s i t e .  



3.1.3 Wei r  S i t e  a t  RM 5.0 

T h i s  s i t e ,  shown i n  F i g u r e s  5, 6, and 7,  was i n v e s t i g a t e d  because o f  i t s  

good a c c e s s i b i l i t y  t o  t h e  New Beaver Loop Road, t h e  s h a l l o w  w a t e r  wh ich  i s  

p r e s e n t  downstream o f  t h e  Warren Ames B r i d g e ,  s l o w e r  w a t e r  v e l o c i t y ,  and 

because i t  i s  n o t  c o n s i d e r e d  t o  be p r a c t i c a l  t o  c o u n t  salmon a t  l o c a t i o n s  

f u r t h e r  downstream. T h i s  l a s t  c o n s i d e r a t i o n  i s  based on t h e  assumpt ion  t h a t  

l a r g e  numbers o f  t h e  salmon t h a t  e n t e r  t h e  Kenai  R i v e r  and reach  RM 5 may be 

bound f o r  o t h e r  r i v e r  systems and may e v e n t u a l l y  l e a v e  t h e  Kenai  R i v e r .  The 

i d e a  i s  t o  a v o i d  c o u n t i n g  " s t r a y s "  by  s t a r t i n g  t h e  c o u n t  upst ream o f  

s t r a y i n g  l i m i t s .  

Good a t t r i b u t e s  o f  t h i s  s i t e  a r e  as f o l l o w s :  

1. The l o w - t i d e  w a t e r  l e v e l s  a r e  r e l a t i v e l y  sha l l ow ;  t h e  

c e n t e r  p o r t i o n  o f  t h e  r i v e r  goes d r y  on some t i d e s .  

2. The r i v e r  v e l o c i t i e s  a r e  r e l a t i v e l y  s low  w i t h  z e r o  v e l o -  

c i t i e s  and r e v e r s e  c u r r e n t s  o c c u r r i n g  a t  t h e  change o f  

t i d e s .  

3. A  s t a b l e  r i v e r b e d  and banks s i m i l a r  t o  RM 9.0. 

4. E x c e l l e n t  access b o t h  f r o m  a  c o n s t r u c t i o n  and an opera-  

t i o n a l  s t a n d p o i n t .  

5. M in ima l  c o n f l i c t  w i t h  b o a t  t r a f f i c .  

6. The r i v e r b a n k s  a r e  borough p r o p e r t y ,  and access t o  t h e  s i t e  

s h o u l d  n o t  be d i f f i c u l t .  The we t lands  c l a s s i f i c a t i o n  

coul 'd,  however, p r e c l u d e  w e i r  c o n s t r u c t i o n / o p e r a t i o n s  

a t  t h i s  l o c a t i o n .  

S i t e  d e f i c i e n c i e s  a r e  as f o l l o w s :  

1. T i d a l  f l u c t u a t i o n s  o f  up  t o  20 f e e t  a r e  a  m a j o r  p rob lem 

i n  t h e  d e s i g n  and i n  t h e  w e i r  o p e r a t i o n s .  

2. It i s  t h o u g h t  t h a t  t h e  m i l l i n g  o f  salmon bound f o r  o t h e r  

systems ( s t r a y s )  c o u l d  cause o p e r a t i o n a l  problems. 

3. The s c h o o l i n g  o f  l a r g e  numbers o f  p i n k  salmon c o u l d  

cause d i f f i c u l t i e s  w i t h  c o u n t i n g  o p e r a t i o n s .  



F i g u r e  5. We i r  s i t e  a t  RM 5.0. 
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4. W i n t e r  i c i n g  i s  a  v e r y  s e r i o u s  prob lem i n  t h i s  area.  

I t  i s  b e l i e v e d  t h a t  i t  i s  economica l l y  i m p r a c t i c a l  t o  

b u i  1  d  a  permanent (year- round)  s t r u c t u r e  a t  t h i s  

l o c a t i o n .  

Two c o s t  e s t i m a t e s  f o r  a  seasonal s t r u c t u r e  were prepared f o r  t h i s  s i t e .  

The d e t a i l s  and c o s t  es t ima tes  f o r  t h e  two concepts appear i n  S e c t i o n  4.0.  

3.2 M o d i f i e d  I n v e s t i g a t i o n s  (August 1984) 

On 5  August 1984, a  p r o j e c t  s t a t u s  r e v i e w  was h e l d  w i t h  t h e  d i r e c t o r s  o f  t h e  

f i s h e r i e s  d i v i s i o n s  and one o f  t h e  Deputy Commissioners. The d e c i s i o n s  

reached a t  t h a t  mee t ing  were as f o l l o w s :  

1. I n  o r d e r  t o  m i n i m i z e  c o n f l i c t  w i t h  f ishermen,  f u r t h e r  i n -  

v e s t i g a t i o n s  were t o  be c o n f i n e d  t o  s i t e s  downstream o f  

RM 9  and p r e f e r a b l y  downstream o f  t h e  " B i g  Bend D r i f t " ,  

wh ich i s  l o c a t e d  between r i v e r m i l e s  8  and 9. T h i s  d e c i s i o n  

e l i m i n a t e d  t h e  s i t e  a t  RM 12.6 f r o m  f u r t h e r  c o n s i d e r a t i o n  

and reduced t h e  impor tance o f  t h e  s i t e  a t  RM 9.0. 

2. Emphasis was p l a c e d  on s e l e c t i n g  a  s i t e ,  deve lop ing  a  con- 

cep t ,  and p r e p a r i n g  a  c o s t  e s t i m a t e  by e a r l y  February  1985. 

The February  d e a d l i n e  was s e l e c t e d  so t h a t  t h e  c o s t  i n f o r m -  

a t i o n  c o u l d  be used t o  m o d i f y  t h e  FY ' 8 6  C I P  budget t o  

i n c l u d e  fund ing f o r  a  w e i r .  I n  o r d e r  t o  meet t h e  compressed 

dead l ine ,  a u t h o r i z a t i o n  was g i v e n  t o  h i r e  a  f i s h e r i e s  con- 

s u l t a n t  t o  e x p e d i t e  t h e  f i e l d  work and t o  deve lop a  c o s t  

e s t i m a t e  p r i o r  t o  t h e  February  d e a d l i n e .  

Based on t h e  f o r e g o i n g  d i r e c t i o n s ,  t h e  f o l l o w i n g  a c t i v i t i e s  have taken  

p lace :  

1. A c o n t r a c t  was s igned  w i t h  t h e  e n g i n e e r i n g  c o n s u l t i n g  f i r m  

o f  Anderson*Bjornstad-Kane-Jacobs, I n c .  t o  rev iew t h e  s i t e  

i n f o r m a t i o n  gathered by ADF&G personnel  and t o  deve lop a  

w e i r  concept w i t h  RM 5.0 g i v e n  p r i m a r y  c o n s i d e r a t i o n .  



2. The c o n s u l t a n t ' s  concept r e p o r t  was completed a t  t h e  end o f  

September. The d e t a i l s  o f  t h a t  s t u d y  a r e  c o n t a i n e d  i n  a  

separa te  r e p o r t  t i t l e d  F e a s i b i l i t y  Study - Kenai R i v e r  

A d u l t  Salmon Count ing Weir. I n  summary, t h e  c o n s u l t a n t ' s  

concept c o n s i s t s  o f  a f l o a t i n g  n e t  w e i r  t o  be c o n s t r u c t e d  

a t  RM. 5.0 f o r  a p r o j e c t  c o s t  o f  $1,530,000. P r o j e c t  c o s t s  

i n c l u d e d  $1,252,000 f o r  c o n s t r u c t i o n  p l u s  $280,000 f o r  des ign  

and c o n s t r u c t i o n  s e r v i c e s .  See S e c t i o n  4.1.1 o f  t h i s  r e p o r t  

f o r  d e t a i l s  o f  t h e  c o n s u l t a n t ' s  concept.  

3. The c o n s u l t a n t ' s  r e p o r t  was d i s t r i b u t e d  t o  t h e  f i s h e r i e s  

d i v i s i o n s  f o r  r e v i e w  and comment. 

3.3 C u r r e n t  I n v e s t i g a t i o n s  (November 1984) 

A t  a  Cook I n l e z  r e v i e w  meet ing h e l d  i n  Anchorage on 25 October 1984, t h e  

c o n s u l t a n t ' s  concept  f o r  a  n e t  w e i r  was reviewed. The n e t - w e i r  concept was 

n o t  f a v o r a b l y  rece ived ,  and t h e  genera l  consensus was t h a t  a  n e t  w e i r  was 

n o t  p r a c t i c a l .  The conc l  u s i o n s / d e c i s i o n s  reached a t  t h e  Anchorage meet ing 

and t h e  c o n c l u s i o n s / d e c i s i o n s  reached a t  a  So ldotna meet ing h e l d  on 

12 December 1984 i n c l u d e d  t h e  f o l l o w i n g :  

1. The n e t - w e i r  concept was n o t  t o  be g i v e n  f u r t h e r  c o n s i d e r a t i o n .  

2. U n c e r t a i n t i e s  and o p e r a t i o n a l  problems w i t h  any concept ne- 

c e s s i t a t e  f u r t h e r  s tudy,  and f u n d i n g  f o r  w e i r  c o n s t r u c t i o n  

shou ld  n o t  be i n c l u d e d  i n  t h e  FY '86 CIP reques t .  

3. Consensus was t h a t  a  s t r i c t l y  p h y s i c a l  b a r r i e r  w e i r  does n o t  

appear t o  be p r a c t i c a l .  F u r t h e r  s t u d i e s  shou ld  pursue t h e  

use o f  a  b a r r i e r  w e i r  i n  c o n j u n c t i o n  w i t h  e l e c t r o n i c  count -  

i n g  methods; i . e . ,  t h e  use o f  a b a r r i e r  w e i r  t o  d i r e c t  t h e  

f i s h  i n t o  a  c o n f i n e d  area f o r  c o u n t i n g  by e l e c t r o n i c  methods. 

4. Concern was expressed t h a t  c o u n t i n g  f i s h  i n  t h e  " l o w e r "  s t r e t c h e s  

o f  t h e  r i v e r  would l e a d  t o  c o n f u s i n g  r e s u l t s  because o f  t h e  

presence o f  l a r g e  numbers o f  s t r a y s .  F i s h e r i e s  managers a t  t h e  

Soldotna meet ing recommended i n v e s t i g a t i n g  t h e  s e c t i o n  o f  t h e  

r i v e r  between RM 9.5 and RM 11.5. RM 11.5 was suggested as t h e  

upstream l i m i t  f o r  a  w e i r ;  beyond t h a t  p o i n t ,  t o o  many 



ch inook  salmon a r e  l o s t  t o  spawning, and i t  was f e l t  t h a t  

o p e r a t i o n a l  c o n f l i c t s  w i t h  b o a t  t r a f f i c  wou ld  be t o o  i n t e n s e .  

5. A l t h o u g h  no consensus was reached, some managers a t  t h e  S o l -  

do tna mee t ing  f e l t  t h a t  i f  a w e i r  were c o n s t r u c t e d  downstream 

o f  RM 11.5, i t s  o p e r a t i o n  c o u l d  i n c l u d e  c l o s u r e  o f  a  s e c t i o n  

o f  t h e  r i v e r  t o  b o a t  t r a f f i c .  

The concepts  t h a t  appear i n  S e c t i o n s  4.1 and 4.2 were based on f i e l d  

i n v e s t i g a t i o n s  made p r i o r  t o  December 1984. An a t t e m p t  was made t o  l o o k  a t  

t h e  r i v e r  f r o m  RM 9.5 - RM 11.5 d u r i n g  t h e  So ldo tna  t r i p  o f  December 12, b u t  

i c e  c o n d i t i o n s  p reven ted  t r a v e l  by  b o a t  o r  b y  f o o t  ups t ream o f  RM 10. A  

v i s i t  t o  a  p o t e n t i a l  s i t e  a t  RM 9 .8  was made, b u t  t h e  i c e  and snow 

c o n d i t i o n s  made c o l l e c t i n g  mean ing fu l  i n f o r m a t i o n  i m p o s s i b l e .  I n v e s t i -  

g a t i o n s  o f  t h i s  s e c t i o n  o f  t h e  r i v e r  canno t  be made u n t i l  a f t e r  t h e  1985 

s p r i n g  breakup.  

4.0 WEIR CONCEPTS AND COST ESTIMATES 

4.1.1 A*B*K.J, I n c .  - Net  Wei r  

ADF&G personne l  r e j e c t e d  t h e  concep t  o f  u s i n g  a  n e t  w e i r  i n  t h e  Kenai  R i v e r .  

The n e t  concep t  ( F i g u r e  8 )  i s  summarized he re ,  however, because i t  has m e r i t  

and c o u l d  p o s s i b l y  be adapted f o r  use on o t h e r  r i v e r s .  T h i s  summary w i l l  

a l s o  p r o v i d e  a  compar ison w i t h  o t h e r  concep ts  and w i l l  h e l p  p r e s e r v e  t h e  

i n f o r m a t i o n  f o r  f u t u r e  r e f e r e n c e .  F o r  comple te  d e t a i l s  o f  t h i s  concept ,  

r e f e r  t o  t h e  2 1  September 1984 r e p o r t  b y  Anderson*B jo rns tad*Kane-Jacobs ,  

I n c .  t i t l e d  F e a s i b i l i t y  S tudy - Kenai  R i v e r  A d u l t  Salmon Coun t ing  Wei r .  

The c o n s u l t a n t s  s e l e c t e d  t h e i r  n e t  concept  o v e r  o t h e r  concepts ,  wh ich  

i n c o r p o r a t e d  wood, m e t a l  o r  p l a s t i c  p i c k e t s  o r  o t h e r  n e t  c o n f i g u r a t i o n s ,  

because o f  c o n s t r u c t i o n  and o p e r a t i o n a l  c o n s i d e r a t i o n s .  As shown i n  F i g u r e  

8,  t h e  A * B * K * J  concept  c o n s i s t s  o f  two n e t s  and a  shear  boom s t r e t c h e d  

d i a g o n a l l y  ac ross  t h e  r i v e r .  The shear  boom i s  des igned  t o  d e f l e c t  l a r g e  

d e b r i s  such as t r e e s  and r o o t  systems t o  t h e  shore  where i t  i s  removed f r o m  
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t h e  wa te r .  The upst ream n e t  a c t s  as a  f i l t e r  f o r  s m a l l e r  d e b r i s  such a s  

t r e e  branches and grass ;  t h e  downstream n e t  i s  t h e  c o u n t i n g  w e i r .  The 

w e i r ' s  d e s i g n  causes t h e  salmon t o  r i s e  t o  t h e  s u r f a c e  a t  each bank where 

t h e y  a r e  counted v i s u a l l y .  Drums on b o t h  banks a r e  used t o  p u l l  t h e  n e t s  

o u t  o f  t h e  w a t e r  f o r  c l e a n i n g  and maintenance.  The c l e a n  h a l f  o f  each n e t  

remains i n  t h e  w a t e r  ( f i s h i n g l f i l t e r i n g )  w h i l e  t h e  d i r t y  h a l f  i s  p u l l e d  

onshore  f o r  c l e a n i n g .  T h i s  w e i r  i s  des igned  t o  be i n s t a l l e d  each s p r i n g  and 

removed each f a l l .  Two v a l u e d  aspec ts  o f  t h i s  d e s i g n  a r e  as f o l l o w s :  

( 1 )  Because i t  i s  removed each f a l l ,  i t  a v o i d s  t h e  m a j o r  c o n s t r u c t i o n  c o s t s  

o f  p r o v i d i n g  a  yea r - round ,  i c e  r e s i s t a n t  w e i r  f o u n d a t i o n ,  and ( 2 )  s i n c e  t h e  

equipment i s  r e a d i l y  movable, t h i s  w e i r  c o u l d  be e a s i l y  t r a n s p o r t e d  t o  o t h e r  

s i t e s  i f  s i t u a t i o n s  so war ran ted .  T a b l e  1 i s  a summary o f  t h e  e s t i m a t e d  

c o s t s  f o r  t h e  A * B * K * J  concept .  

4.1.2 ADF&G - P ipe  Wei r  

The RM 5.0 s i t e  i s  f a v o r e d  f r o m  an e n g i n e e r i n g  s t a n d p o i n t  p r i m a r i l y  because 

o f  t h e  good access and reduced w a t e r  v e l o c i t i e s ;  however, as p o i n t e d  o u t  i n  

S e c t i o n  3.1.3, t h i s  s i t e  has i t s  d e f i c i e n c i e s ,  t o o .  

The p i p e  concept ,  shown i n  F i g u r e s  9 t h r o u g h  14, was d e v i s e d  t o  overcome t h e  

t h r e e  o b j e c t i o n s  t h a t  were v o i c e d  most  f r e q u e n t l y  c o n c e r n i n g  t h e  n e t  w e i r ;  

i . e . ,  namely, t h e  p rob lem o f  i n j u r y  t o  f i s h  ( g i l l i n g  a d u l t s  and s c a l i n g  

j u v e n i l e s ) ,  t h e  p rob lem o f  n e t  f o u l i n g  by d e b r i s ,  and t h e  c o n f l i c t  w i t h  b o a t  

t r a f f i c .  The p i p e  w e i r  i n c o r p o r a t e s  t h e  use o f  f l o a t i n g  p l a s t i c  p i c k e t s  

t h a t  a r e  n o t  u n d u l y  ha rmfu l  t o  f i s h  and s h o u l d  p r e s e n t  l e s s  o f  a  f o u l i n g  

p rob lem t h a n  does a  n e t .  The b o a t  c o n f l i c t  and d e b r i s  prob lem a r e  

e l i m i n a t e d  by  p r o v i d i n g  2 0 0 - f o o t  open ings a l o n g  b o t h  r i v e r b a n k s .  The 

f o l l o w i n g  synops is  d e s c r i b e s  t h e  c o n s t r u c t i o n  and t h e  o p e r a t i o n  o f  t h e  p i p e  

w e i r .  

The p i p e  w e i r  i s  a  compromise between a  v i s u a l  c o u n t i n g  f a c i l i t y  and an 

e l e c t r o n i c  c o u n t i n g  f a c i l i t y ;  i t  removes some o f  t h e  u n c e r t a i n t i e s  o f  

e l e c t r o n i c  c o u n t i n g  measures by  f o r c i n g  t h e  m i g r a n t s  t o  c o n f i n e d  a reas  a l o n g  

b o t h  banks, where t h e y  a r e  counted e l e c t r o n i c a l l y .  



T a b l e  1. Cost  o f  A - B * K * J ,  I n c .  ne t  w e i r  a t  RF1 5.0. 

CLASS OF WORK AND MATERIAL 

L 

A N D E R S E N  BJORNSTAD.  K A N E  JACOBS, INC. 
C O N S U L T I N G  E N G I N E E R S  

S E A T T L E ,  '.'.'A A N C U O R A G E ,  A K .  

PROJECT 
KENAI RIVER WEIR 
SUMFIARY J O B  NO 

O A - c  
9-20-84 

8 v 
JSK 

COST ESTIMATE 
S H  r P . 0  

1 o f  4 



- 

Excavated harbor for winter 

Work pad ~f harbor excavation. 
material. Electronic counting 
operations to be conducted from 

C------------ approx. 1 100' - 
-fish/boat/debris passage (both sides)- 

\------- ------- 
/ - s o  - - - - 

Work pad of harbor 
Soldotna 

be located in the "snafu maru" 
Excavated harbor for winter 

& to work from this bank. 
storage of half-section of weir 
& summer moorage of the 
"snafu maru" (reconditioned 
to house crew & electronic 
counting equipment.) 

L 

F i g u r e  9. ADF&G - p i p e  w e i r  ( s i t e  l a y o u t ) .  



100'-200' \/ 800' Ll 

/\ 

varies with tide 
/ A  

1 
free passage 

for fish/boats /debris 
(both ends of barrier) 

\ 

19 'high pipe weir topped with 12 ' high floating picket weir .......................... *...........*........ 
transducer 

Pipes to pass water & juveniles but block adult fish 1 track on /\ 
both banks 

slope banks opposite 
both ends of weir to 
provide uniform gradient 
for transducer carriage 

\ i. 

3 I 
current  

F i g u r e  10. ADF&G - p i p e  w e i r  ( p l a n  v iew) .  



A 1 12' high floating 
weir 

12' q+ 
J II 

3.0' x 3.0' floating weirs rlver current 

at downstream end of 7 
each pipe \ 18" walkway (same width-. 

/ both sides) 

19' 1 1' 
cable 

anchors , 14' 34 \ 
for weirs cmp in tiers 2-7 no weirs on 

17 '  * upstream end of pipes 
1 

potyethylene pipe 1 
2 0' . rive r b e d 3  

I p - 
(section looking across current 1 \ 

\ 
16 pipes in bottom tier to be sealed and valved. Structure to be floated 
into place, flooded and sunk. Remove in the fall by blowing ballast. 
Store half of weir in moorage areas excavated in each bank. 

(section looking downstream) 
(section looking upstream) 

F i g u r e  11. ADF&G - p i p e  w e i r  ( c r o s s  s e c t i o n  and d e t a i l s ) .  



7 pipe high 
($19 feet1 

F i g u r e  12. ADF&G - p i p e  w e i r  ( p i p e  d e t a i l s ) .  





16 buoyancy pipes are to be spaced at 50' intervals and anchored at each end 
by 3'x3'x3' concrete anchor blocks attached to steel retaining collars. Ends 
of buoyancy pipes are to be flanged and valved to  permit flooding with water 
and clearing by compressed air. 

. 

buoyancy pipes extended 
beyond other pipes in  

steel retaining collar 

. 
l 

riverbed -- >#o# 0 . .  - 3'x3'x3' 

F i g u r e  14. ADF&G - p i p e  w e i r  ( p i p e  anchor  d e t a i l s ) .  

,' 5 4 

' C  < ,  

A 

-.-concrete anchor 
e-- block 

steel end 

(END VIEW) (SIDE VIEW I 



The w e i r  i s  c o n s t r u c t e d  o f  36" d i a m e t e r  ( 0 )  p i p e .  The l o w e r  t i e r  c o n s i s t s  

o f  p o l y e t h y l e n e  p i p e ,  wh ich  p r o v i d e s  f l o a t a t i o n  f o r  t h e  s t r u c t u r e ;  w h i l e  t h e  

r e m a i n i n g  t i e r s ,  c o n s i s t i n g  o f  c o r r u g a t e d  me ta l  p i p e  (CMP) , c o n s t i t u t e s  t h e  

b a r r i e r .  The s t r u c t u r e  w i l l  n o t  reach  t h e  s u r f a c e  d u r i n g  h i g h  t i d e s ;  so, a 

f l o a t i n g  p i c k e t  w e i r  on t o p  o f  t h e  s t r u c t u r e  i s  used t o  p r e v e n t  salmon f r o m  

swimming o v e r  t h e  t o p .  F l o a t i n g  p i c k e t s ,  c o v e r i n g  t h e  downstream s i d e  o f  

each p i p e ,  p r e v e n t  salmon f r o m  t r a v e l i n g  t h r o u g h  t h e  s t r u c t u r e .  The n a t u r e  

o f  t h e  f l o a t i n g  w e i r ,  combined w i t h  t h e  upst ream l o g  boom, m i n i m i z e s  t h e  

amount o f  d e b r i s  a d h e r i n g  t o  t h e  s t r u c t u r e .  The p i p e  w e i r  w i l l  b l o c k  t h e  

c e n t e r  800 f e e t  o f  t h e  r i v e r ,  and t h e  salmon, boa ts ,  and d e b r i s  w i l l  pass 

t h r o u g h  t h e  open ings a l o n g  b o t h  banks. The w e i r  c rew w i l l  o p e r a t e  t h e  

f a c i l i t y  f r o m  an ADF&G vesse l  ( r e f e r r e d  t o  as t h e  "Snafu  Maru" )  t h a t  w i l l  be 

moored i n  a  h a r b o r  excava ted  i n  t h e  l e f t  bank. The w e i r  i s  seasonal  i n  t h a t  

i t  w i l l  be f l o a t e d  i n t o  p o s i t i o n  each s p r i n g  and sunk o n t o  moor ing  b l o c k s .  

I n  t h e  f a l l ,  t h e  s t r u c t u r e  w i l l  be r e f l o a t e d  and moved i n t o  t h e  s t o r a g e  

h a r b o r s  excava ted  i n t o  t h e  r i v e r b a n k s .  T a b l e  2 i s  a  t a b u l a t i o n  o f  t h e  

e s t i m a t e d  c o s t s  f o r  t h e  p i p e  w e i r .  

4.2.1 A -B*K*J ,  I n c .  - N e t  Wei r  

A n e t - w e i r  concep t  has c e r t a i n  advantages o v e r  t h e  s t a n d a r d  p i c k e t - w e i r  

concept ;  i . e . ,  m in ima l  d i s t u r b a n c e  t o  t h e  env i ronmen t  and a d a p t a b i l i t y  t o  

v a r i a t i o n s  i n  w a t e r  l e v e l  and r i v e r b e d  c o n d i t i o n s .  I t s  use a t  RM 9.0 i s  

d e p i c t e d  i n  F i g u r e  15. The depar tment ,  however, has dec ided  n o t  t o  pu rsue  

t h e  concep t  o f  a  n e t  w e i r .  

The n e t  w e i r  a t  RM 9.0 wou ld  o p e r a t e  s i m i l a r l y  t o  t h e  n e t  w e i r  a t  RM 5.0. 

The p r i m a r y  d i f f e r e n c e  between t h e  two s i t e s  i s  t h a t  t h e  RM 5.0 s i t e  i s  more 

a c c e s s i b l e  because o f  i t s  c l o s e  p r o x i m i t y  t o  t h e  New Beaver Loop Road. 

However, t h e  shear  boom f o r  t h e  RM 9.0 s i t e  i s  l o c a t e d  near  t h e  end o f  

A n g l e r  D r i v e ,  so access t o  t h e  " o l d "  Beaver Loop Road i s  p o s s i b l e  a t  RM 9.0. 

The c o s t  o f  a  n e t  w e i r ,  b u i l t  a t  RM 9.0, wou ld  be comparable t o  t h e  c o s t  

shown i n  T a b l e  1. 



Table  2. Cost o f  ADF&G p i p e  w e i r  a t  RM 5.0. 

MATERIALSILABOR 

CLASS OF WORK OR MATERIAL QUANTITY UNIT PRICEIUNIT EXTENSION TOTAL. COST 

A. Weir  S t r u c t u r e  
1. 36" P o l y e t h y l e n e  P ipe  5,404 
2. PE Pipe F r t  (Sea - Kenai )  5,404 
3. PE End P l a t e s  3  2  
4. 36" fl CMP 15,219 
5. CMP F r t  ( W a s i l l a  -Kenai )  15,219 
6. Concrete Anchors 3  2  
7. Weir  Frame 2 
8. P ipe B o l t s  9,879 
9. 318" Wire  Rope 11,200 

10. Cable Clamps 475 
11. Sur face  Weir  ( l m  x 5m Jap)  270 
12. Weir  f r t  (Yokohama - Anch) 1 

I 
Kl 

13. Submerged Weir  2,100 

I T o t a l  I t e m  A = --------- 

f t 
f t 

each 
f t 
f t 

each 
each 
each 
f t 

each 
panel  

L.S. 
panel  

, - - - - - -  

B. Harbors/Pads/Road 
1. Unc l .  Exc. & F i l l  22,000 c.y. $ 6 1 ~ ~  $132,000 
2. Gravel  Sur face 2,000 c  .y . 1 0 1 ~ ~  40,000 

C. Transducer C a r r i a g e  - - 2 each $5000/each $10,000 ------ $lO,OOO 

D. 500 F t  Log Boom 
1. Trea ted  Wood Poles ( 4 5 '  ) 11 each $375/each $4,125 
2. 125 I b .  D a n f o r t h  Anchors 4  each 425leach 1,700 
3. 318" Galv. Chain 400 f t  2 .901 f t  1,160 
4. Galvan ized Shackles 8  each 5/each 4  0  
5. Fasteners  24 each lO/each 240 
6. Misc (Wire  Rope) 1 L.S. lOO/L.S. 100 



CLASS OF WORK OR MATERIAL QUANTITY UNIT PRICE/UNIT EXTENSION TOTAL COST 

E. Weir  F a c i l i t i e s  
1. Crew Housing (Snafu Maru) 1 L.S. $25,000 $'25,000 
2. Weir  Tender ( b o a t )  1 L.S. 15,000 15,000 

F. Cont ingency 
10% ( I t e m s  A  t h r u  E  minus f r t )  ................................................ $94,750 

G. C o n t r a c t o r s '  Fee 
15% ( I tems A t h r u  E minus f r t )  .......................................... Say = $142,125 

H. T o t a l  C o n s t r u c t i o n  Cost 
I I tems A  th rough  F  ................................................................... $1,521,005* 
P3 
03 
I * 

I n  a d d i t i o n  t o  t h i s  amount, approx imate ly  $100,000 i n  e l e c t r o n i c  equipment i s  r e q u i r e d .  As o f  
1985, ADF&G has t h e  needed e l e c t r o n i c  equipment on hand b u t  i f  a  w e i r  were t o  be c o n s t r u c t e d ,  then  
new e l e c t r o n i c  equipment shou ld  p r o b a b l y  be purchased a t  t h e  same t ime .  



F i g u r e  15. A - B * K * J ,  I nc .  - n e t  w e i r  a t  RM 9.0. 



4.2.2 O the r  Concepts a t  RM 9.0 

I n i t i a l l y ,  i t  was t h o u g h t  t h a t  RM 9.0 wou ld  be a  v i a b l e  s i t e  t o  l o c a t e  a  

c o n v e n t i o n a l  w e i r :  an i s l a n d  f a c i l i t a t e s  c o n s t r u c t i o n ;  t h e  v e l o c i t i e s  a r e  

manageable; t h e  t i d a l  f l u c t u a t i o n s  a r e  n o t  as seve re  as a t  RM 5.0; and t h e  

r i v e r b e d  i s  s t a b l e .  However, on c l o s e r  i n s p e c t i o n ,  i t  was found  t h a t  t h e  

r i v e r b e d  p r o f i l e  c o n t a i n s  s t e e p  g r a d i e n t s ,  and t h e  r i g h t  channel  i s  v e r y  

deep a t  h i g h  t i d e s .  The combined problems o f  r i v e r b e d  p r o f i l e ,  w a t e r  

depths ,  and i c e  c o n d i t i o n s  p r e c l u d e  b u i l d i n g  a  c o n v e n t i o n a l  w e i r  u n l e s s  i t  

i s  suppor ted  on a  f o u n d a t i o n  o f  p i l i n g ,  c o n c r e t e ,  o r  l a r g e  r o c k  f i l l .  

A l though  c o n s t r u c t i o n  o f  t h a t  t y p e  i s  n o t  i m p o s s i b l e ,  i t  i s  v e r y  expens ive ,  

and m a i n t a i n i n g  t h e  f o u n d a t i o n  wou ld  a l s o  be c o s t l y  and l a b o r  i n t e n s i v e .  

Fo r  t h e s e  reasons and f o r  t h e  concerns  expressed by  t h e  f i s h e r i e s  managers 

o v e r  t h e  b o a t  t r a f f i c  and t h e  s t r a y i n g  salmon problem, i t  was dec ided  n o t  t o  

c o n t i n u e  t h e  i n v e s t i g a t i o n s  a t  t h i s  s i t e .  

The s i t e  ( F i g u r e  16)  was f i r s t  d i s c u s s e d  a t  a  m e e t i n g  h e l d  i n  So ldo tna  on 

12 December 1984. The s i t e  was c o n s i d e r e d  because i t  i s  nar row:  250 f e e t  

w ide  d u r i n g  p e r i o d s  o f  l o w  f l o w  and about  400 f e e t  w i d e  d u r i n g  p e r i o d s  o f  

h i g h  f l ow .  T h i s  n a t u r a l  n a r r o w i n g  o f  t h e  r i v e r  l e n d s  i t s e l f  t o  an 

e l e c t r o n i c - t y p e  c o u n t i n g  o p e r a t i o n  where t h e  salmon a r e  r e s t r i c t e d  t o  a 200 

t o  2 5 0 - f o o t  c o u n t i n g  zone a l o n g  t h e  r i g h t  bank. Because o f  t h e  ex t reme 

i c i n g  c o n d i t i o n  o f  t h e  w a t e r  and t h e  r i v e r b a n k s  t h a t  were encoun te red  on 

December 12, i t  was i m p o s s i b l e  t o  c o l l e c t  d a t a  c o n c e r n i n g  r i v e r b e d  p r o f i l e ,  

w i d t h s ,  and dep ths  o r  w a t e r  v e l o c i t i e s .  The f o l l o w i n g  a t t r i b u t e s / d e f i -  

c i e n c i e s  o f  t h e  RM 9.8 s i t e  a r e  based on a  s i n g l e ,  s u p e r f i c i a l  i n s p e c t i o n  o f  

t h e  s i t e .  A d d i t i o n a l  f i e l d  d a t a  a r e  needed t o  supplement t h e s e  c u r s o r y  

o b s e r v a t i o n s .  

Good a t t r i b u t e s  o f  t h i s  s i t e  a re :  

1. Because o f  a  sandbar l o c a t e d  near  t h e  l e f t  bank, t h e  channel  

w i d t h  i s  reduced t o  abou t  250 f e e t  d u r i n g  p e r i c d s  o f  l o w  

f l o w .  D u r i n g  p e r i o d s  o f  h i g h  f l o w ,  t h e  channel  w i d t h  



F i g u r e  16.  We i r  s i t e  a t  RM 9.8. 
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appears t o  be abou t  400 f e e t .  The na r row w i d t h  g r e a t l y  

reduces t h e  amount o f  w e i r  c o n s t r u c t i o n  r e q u i r e d .  

2. Access i s  good as t h e  p r o s p e c t i v e  s i t e  i s  w i t h i n  500 

f e e t  o f  A n g l e r  D r i v e  on t h e  r i g h t  bank. 

3. Land a c q u i s i t i o n  shou ld  be reasonab le .  A  20.96 a c r e  p a r c e l ,  

l o c a t e d  a t  t h e  s o u t h  end o f  A n g l e r  D r i v e ,  i s  p r i v a t e  p r o -  

p e r t y  and i s  assessed a t  $17,800. The purchase o r  l e a s e  

o f  a one-acre  p a r c e l  s h o u l d  be p o s s i b l e .  

4. The t i d a l  range c o u l d  n o t  be determined,  b u t  i t  i s  l e s s  

seve re  t h a n  a t  RM s i t e s  9.0 and 5.0. 

5. From t h e  placement o f  houses n e a r  t h e  r i g h t  r i v e r b a n k ,  t h e  

s t ream channel  appears t o  be r e l a t i v e l y  s t a b l e .  The bank 

s t a b i l i t y  i s  l e s s  c r i t i c a l  f o r  w e i r  o p e r a t i o n s  t h a n  i t  i s  

f o r -  t h e  p l  acement o f  houses. 

6.  The salmon i n h a b i t i n g  t h i s  s e c t i o n  o f  t h e  r i v e r  a r e  b e l i e v e d  

t o  be upst ream m i g r a n t s ,  and t h e  c o u n t i n g  o f  i n c i d e n t a l  

s t r a y s  i s  n o t  c o n s i d e r e d  t o  be a  problem. 

S i t e  d e f i c i e n c i e s  a r e :  

1. The w a t e r  dep th  and v e l o c i t y  c o u l d  n o t  be measured so t h a t  

da ta  a r e  u n c e r t a i n  a t  t h i s  t i m e .  However, as t h i s  s i t e  i s  

a  v a r i a t i o n  o f  RM 9.0 and t h e  RM 12.6 s i t e s ,  t h e s e  con- 

d i t i o n s  a r e  n o t  t h o u g h t  t o  be i nsu rmoun tab le .  

2. The Beaver Creek D r i f t  f i s h e r y  e x i s t s  i n  t h i s  s e c t i o n  o f  t h e  

r i v e r ,  and c o n f l i c t s  w i t h  b o a t  t r a f f i c  c o u l d  be a m a j o r  prob lem 

3. The d r i f t  f i s h e r y  e x i s t s  because i t  i s  t h o u g h t  t h a t  salmon 

schoo l  a l o n g  t h e  r i g h t  bank i n  t h i s  s e c t i o n  o f  t h e  r i v e r .  

S c h o o l i n g  f i s h  c o u l d  a l s o  be a p rob lem f o r  e l e c t r o n i c - c o u n t i n g  

o p e r a t i o n s .  

Tab le  3 i s  a  t a b u l a t i o n  o f  t h e  e s t i m a t e d  c o s t  f o r  c o n s t r u c t i n g  a  salmon 

c o u n t i n g  f a c i l i t y  a t  RM 9.8. 



Table  3. Cost o f  w e i r  a t  RM 9.8. 

MATERIALS/LABOR 

CLASS OF WORK OR MATERIAL QUANTITY UNIT PRICE/UNIT EXTENSION TOTAL COST 

A. Work S t a t i o n  
1. Land A c q u i s i t i o n  1 AC $2,000 ' $2,000 
2 .  Unc. F i l l  2,300 c.y. 6 .OO 13,800 
3. Gravel  S u r f a c i n g  500 c.y. 20.00 10,000 
4. Transducer/Boat Ramp 1 L.S. 500 500 

B. S t a t i o n  Equipment 
1. M o b i l e  O f f i c e  (used)  1 L.S. $20,000 $20,000 

*2. Weir  Tender ( b o a t )  1 L.S. 7,000 7,000 
3. E l e c t r o n i c  Count ing Eq. 1 L.S. 100,000 100,000 
4. Transducer C a r r i a g e  1 L.S. 5,000 5,000 

I 5. F l o a t i n g  Weir  200 L . f .  45 .OO 9,000 
W 
0 
I T o t a l  I t e m  B = .................................................. $141,000 

* 
The department has s u f f i c i e n t  e l e c t r o n i c  equipment on hand t o  s t a r t  o p e r a t i o n s .  However, new 
replacement equipment shou ld  be purchased i f  a permanent ( l o n g  term)  c o u n t i n g  s t a t i o n  i s  t o  be 
cons t ruc ted .  



The s i t e  ( F i g u r e  1 7 )  was f i r s t  d i scussed  a t  a  meet ing  h e l d  i n  So ldotna on 

12 December 1984. The f i s h e r i e s  managers suggested t h i s  s i t e  f o r  t h e  

f o l  l o w i n g  reasons: 

1. T h i s  l o c a t i o n  i s  though t  t o  be above t h e  s t r a y i n g  l i m i t s  

f o r  most salmon. 

2. I t  appears t o  be a l o c a t i o n  where t h e  salmon m i g r a t e  th rough  

r a p i d l y  w i t h o u t  undue h o l d i n g  o r  m i l l i n g .  

3. I t  i s  n o t  i n  a  p o p u l a r  d r i f t - f i s h i n g  area such as t h e  

Beaver Creek D r i f t  o r  t h e  Eagle  Rock D r i f t .  

4. I t  i s  n o t  so f a r  i n t o  t h e  ch inook salmon spawning grounds 

as t o  s e r i o u s l y  d e t r a c t  f r o m  t h e  c o u n t i n g  o p e r a t i o n s .  

5. The Kenai R i v e r  was des igna ted  as a  "Spec ia l  Management 

Area" by  t h e  Alaska L e g i s l a t u r e  i n  1984. Heavy emphasis 

i s  b e i n g  p laced  on h a b i t a t  p r o t e c t i o n ,  e s t a b l i s h i n g  wet-  

l ands ,  and s i m i l a r  c o n s e r v a t i o n  p r a c t i c e s .  The RM 10.3 

s i t e  may be t h e  b e s t  w e i r  s i t e  f r o m  a  c o n s e r v a t i o n  perspec- 

t i v e  because i t  would n o t  r e q u i r e  t h e  d i s t u r b a n c e  o f  much 

r i v e r b a n k  h a b i t a t .  The o p e r a t i o n  would be conducted 

e n t i r e l y  i n s t r e a m  d u r i n g  summer months, and t h e r e  would 

be no s i g n i f i c a n t  a l t e r a t i o n s  t o  t h e  env i ronment  caused 

b y  t h e  w e i r  o p e r a t i o n s .  Accord ing  t o  t h e  Kenai R i v e r  

management r e g u l a t i o n s  t h a t  a r e  c u r r e n t l y  b e i n g  fo rmu la ted ,  

i t  c o u l d  be t h a t  o n l y  an i n s t r e a m  w e i r  o p e r a t i o n  such as 

i s  proposed f o r  RM 10.3 would be p e r m i t t e d .  

Because o f  c l i m a t i c  and access c o n d i t i o n s ,  i t  i s  p r e s e n t l y  i m p o s s i b l e  t o  

c o l l e c t  p h y s i c a l  data  such as r i v e r  v e l o c i t i e s  and depths o r  r i v e r b e d  

c o n d i t i o n s .  The c o l l e c t i o n  o f  da ta  o f  t h a t  t y p e  w i l l  have t o  be de layed 

u n t i l  a f t e r  t h e  1985 s p r i n g  breakup. The w e i r  concept d e p i c t e d  i n  F i g u r e  17 

i s  based on data  d e r i v e d  f r o m  r e v i e w i n g  maps and a e r i a l  photographs. 

There fo re ,  t h e  concept and t h e  c o s t  e s t i m a t e  t h a t  i s  t a b u l a t e d  i n  Tab le  4  

must be cons ide red  p r e l i m i n a r y .  



200' floating weir 

into 250' gap for 
250' gap where 

Crew quarters barge 
electronically 

Figure 17.  W e i r  s i t e  a t  RM 10.3. 
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Tab le  4. Cost o f  w e i r  a t  RM 10.3. 
MATERIALS/LABOR 

CLASS OF WORK OR MATERIAL QUANTITY UNIT PRICE/UNIT EXTENS I O N  TOTAL COST 

A. Crew Q u a r t e r s  Barge 
M o d i f i c a t i o n  

1 L.S. $25,000 $25,000 

B. Weir Tender ( b o a t )  1 L.S. 7,000 7,000 < 

* 
C.  E l e c t r o n i c  Count ing Eq. 1 L.S. 100,000 100,000 

D. F l o a t i n g  Weir  

* 
The department has s u f f i c i e n t  e l e c t r o n i c  equipment on hand t o  s t a r t  o p e r a t i o n s .  However, new 
replacement equipment should  be purchased i f  a permanent ( l o n g  te rm)  c o u n t i n g  s t a t i o n  i s  t o  be 

I c o n s t r u c t e d .  
W 
cn 
I 



5.0 CONCLUSIONS 

Severa l  f a c t s  were h i g h l i g h t e d  d u r i n g  t h i s  s t u d y :  

1. ADF&G management personnel  a r e  n o t  i n  agreement as t o  t h e  

need f o r  a salmon c o u n t i n g  w e i r .  

2. There i s  no consensus as t o  which spec ies  o f  salmon shou ld  

be counted.  The o p i n i o n s  v a r y  f r o m  c o u n t i n g  a l l  spec ies  

t o  c o u n t i n g  ch inook salmon o n l y .  

3. There i s  no consensus as t o  where ( s e c t i o n  o f  t h e  r i v e r )  a  

w e i r  shou ld  be l o c a t e d .  However, t h e  m a j o r i t y  o f  s u p p o r t  

seems t o  be f o r  t h e  s e c t i o n  o f  r i v e r  f r o m  RM 9.5 t o  11.5. 

4. There i s  no consensus as t o  how t h e  count  shou ld  be conduc- 

t e d ;  i . e . ,  v i s u a l l y ,  e l e c t r o n i c a l l y ,  o r  a  comb ina t ion  o f  

bo th .  

5.  There i s  c o n s i d e r a b l e  d isagreement  among managers as t o  t h e  

impac t  o f  w e i r  o p e r a t i o n s  on b o a t  t r a f f i c .  The v iews v a r y  f r o m  

p r o h i b i t i n g  a l l  b o a t  t r a f f i c  th rough  a  w e i r  t o  n o t  i n t e r f e r i n g  

w i t h  b o a t  t r a f f i c  a t  a l l .  

6. There i s  agreement t h a t  r e l i a b i l i t y  o f  o p e r a t i o n s  must be 

t h e  dominant c o n s i d e r a t i o n  i n  c o n s t r u c t i n g  a  w e i r ;  i . e . ,  

c o n s t r u c t i o n  c o s t  i s  o f  secondary impor tance.  

7. F i e l d  i n v e s t i g a t i o n s  t o  d a t e  i n d i c a t e  t h a t  i t  i s  s t r u c t u r -  

a l l y  p o s s i b l e  t o  b u i l d  w e i r s  a t  some l o c a t i o n s .  The w e i r  

des igns  a r e  s i t e - s p e c i f i c ,  and o p e r a t i o n  and c o n s t r u c t i o n  

c o s t s  w i l l  v a r y  s i g n i f i c a n t l y  w i t h  t h e  s i t e  s e l e c t e d .  A lso,  

i t  cannot  be p r e d i c t e d  a t  t h i s  t i m e  j u s t  what t y p e  o f  

c o n s t r u c t i o n  may be p e r m i t t e d  by  t h e  Kenai R i v e r  Management 

A u t h o r i t y  (KRMA). The KRMA has invoked  a s ix -month  ban on 

r i p a r i a n  development w h i l e  management r e g u l a t i o n s  a r e  b e i n g  

developed. The p e r m i t t i n g  o f  any w e i r  o p e r a t i o n  would come 

under c l o s e  s c r u t i n y .  To be p e r m i t t e d ,  w e i r  c o n s t r u c t i o n  would 

have t o  be s i t e - s p e c i f i c  and t h e  o p e r a t i o n a l  procedures c l e a r l y  

d e f i n e d .  



6.0 RECOMMENDATIONS 

I t  i s  s t r u c t u r a l l y  p o s s i b l e  t o  w e i r  t h e  Kena i  R i v e r ,  b u t  t h e  o p e r a t i o n a l  

methods and t h e  c o n s t r u c t i o n  c o s t s  w i l l  v a r y  i n  accordance w i t h  t h e  s i t e  

t h a t  i s  s e l e c t e d .  Before  a  f i n a l  d e c i s i o n  on whe the r  o r  n o t  t o  w e i r  t h e  

Kenai  R i v e r  can be reached,  t h e  f o l l o w i n g  a c t i o n s  need t o  be accompl ished:  

1. ADFAG f i s h e r i e s  managers must  r e s o l v e  i t e m s  1 t h r o u g h  5, 

w h i c h  a r e  d i s c u s s e d  i n  t h e  c o n c l u s i o n s  s e c t i o n .  

2. Based on t h e  r e s o l u t i o n  o f  t h e  f i v e  f a c t o r s  i n  i t e m  1, 

d e t a i l e d  s i t e - s p e c i f i c  e n g i n e e r i n g  d a t a  i n  t h e  f o r m  o f  

t o p o g r a p h i c  i n f o r m a t i o n ,  r i v e r b e d  p r o f i l e s ,  v e l o c i t i e s ,  

dep ths ,  m a t e r i a l s  i n v e s t i g a t i o n s ,  and o t h e r  such d a t a  

must  be c o l l e c t e d  a t  t h e  s e l e c t e d  s i t e .  

3. I n  c o n j u n c t i o n  w i t h  i t e m  2 and because o f  t h e  impac t  t h a t  

a  w e i r  may have on t h e  r i v e r  h y d r a u l i c s ,  r i p a r i a n  h a b i t a t ,  

and salmon m i g r a t i o n s ,  i t  i s  recommended t h a t  t h e  

s e l e c t e d  s i t e  undergo h y d r a u l i c  model s t u d i e s .  C o r r e s -  

pondence w i t h  pe rsonne l  a t  t h e  Washington S t a t e  U n i v e r s i t y  

h y d r a u l  i c  1  a b o r a t o r y  (Append ix  A) ,  i n d i c a t e s  t h a t  model i n g  

on a  1:50 s c a l e  c o u l d  be done f o r  a p p r o x i m a t e l y  $50,000 

p e r  s i t e .  I n f o r m a t i o n  g a i n e d  f r o m  t h e  model s t u d i e s  

wou ld  be i n v a l u a b l e  i n  d e t e r m i n i n g  w h i c h  w e i r  concep t  

was most  a p p r o p r i a t e  f o r  a  s p e c i f i c  s i t e .  See Appendix A 

f o r  more d e t a i l s  c o n c e r n i n g  h y d r a u l i c  mode l i ng .  

4. Based on t h e  d a t a  c o l l e c t e d  i n  i t e m s  2 and 3, a  d e t a i l e d  

w e i r  concept ,  o p e r a t i o n a l  p l a n ,  and c o s t - e s t i m a t e  have 

t o  be d e v e l  oped. 

5. U s i n g  t h e  d e t a i l e d  concep t  p r e p a r e d  i n  i t e m  4, p rocedures  

t o  o b t a i n  p e r m i t s  t h r o u g h  t h e  Kenai R i v e r  Management Au- 

t h o r i t y  must  be i n i t i a t e d .  Those p rocedures  have n o t  y e t  

been e s t a b l i s h e d ,  and i t  may i n c l u d e  o b t a i n i n g  i n d i v i d u a l  

p e r m i t s  t h r o u g h  t h e  U.S. Army Corps o f  Eng inee rs  and o t h e r  

agenc ies ;  i t  c o u l d  e n t a i l  w r i t i n g  an Env i ronmen ta l  Impac t  

S ta tement .  



6. Based on t h e  t i m i n g  and success o f  o b t a i n i n g  c o n s t r u c -  

t i o n  p e r m i t s ,  ADFAG would then  i n i t i a t e  a c t i o n  t o  secure 

c o n s t r u c t i o n  fund ing .  

7. F i n a l  des ign  a c t i v i t i e s  shou ld  proceed as p e r m i t t i n g  and 

f u n d i n g  d i c t a t e .  

8. A development schedule,  based on ADF&G s u p p o r t  f o r  a  w e i r ,  

c o u l d  be as f o l l o w s :  

Feb - Apr  1985: R e s o l u t i o n  o f  i t ems  1 th rough  5 

o f  S e c t i o n  5.0. 

Apr - Dec 1985: C o l l e c t  and e v a l u a t e  f i e l d  data  

d e s c r i b e d  i n  i t ems  2 and 3 o f  

S e c t i o n  6.0. 

Nov 1985 - Jan 1986: Prepare d e t a i l e d  concept  f o r  

w e i r  and o b t a i n  ADF&G consensus 

f o r  t h e  p r o j e c t .  

Feb - Jun 1986: I n i t i a t e  p e r m i t t i n g  and f u n d i n g  

a c t i o n s .  S t a r t  f i n a l  des ign  when 

p e r m i t t i n g  and f u n d i n g  i s  assured.  

J u l  1986 - Jun 1987: C o n s t r u c t i o n  i n i t i a t e d .  Funding,  

p e r m i t t i n g ,  and t h e  t y p e  o f  

c o n s t r u c t i o n  w i l l  d i c t a t e  when 

c o n s t r u c t i o n  beg ins .  I f  deve lop-  

ment proceeds smoothly,  c o n s t r u c -  

t i o n  c o u l d  be completed i n  1986. 

I f  de lays  occur ,  t hen  c o n s t r u c t i o n  

would  p r o b a b l y  t a k e  p l a c e  i n  1987. 
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WASHINGTON STATE UNIVERSITY 
PULLMAN, WASHINGTON 99164 

- -- 
DEPARTMENT OF CIVIL AND ENVIRONAIENTAL ENGINEERING 

HYDRAULIC ENGINEERING SECTION (5091335-4546) 

January 21, 1985 

M r .  Lowe l l  S. B a r r i c k ,  P.E. 
C h i e f  Engineer 
A laska  Department o f  F i s h  and Game 
FRED D i v i s i o n  
PO Box 3-2000 
Juneau, AK 99802 

Dear L o w e l l :  

Thanks  f o r  y o u r  package o f  i n f o r m a t i o n  on t h e  Kenai R i v e r  w e i r  p r o j e c t .  I t 
sounds v e r y  c h a l  1  eng i  ng. 

Based on- a  p r e l i m i n a r y  r e v i e w  o f  t h e  m a t e r i a l ,  some o f  t h e  d e s i g n  
c o n s i d e r a t i o n s  which c o u l d  be d e r i v e d  f rom a  p h y s i c a l ,  h y d r a u l i c  model would 
be: 

(1) V i s u a l  o b s e r v a t i o n s  o f  f l o w  p a t t e r n s ,  s c o u r ,  and d e p o s i t i o n  a t  
d e p t h ,  r e 1  a t e d  t o  r i v e r  d i s c h a r g e ,  w h i c h  c a n n o t  be  v i s u a l l y  
observed i n  t h e  p r o t o t y p e ;  

( 2 )  Re1 a t  i onsh ip  o f  w a t e r - s u r f  ace p r o f  i 1  es t o  bed form; 

( 3 )  C a l i b r a t i o n  o f  v e l o c i t i e s  i n  t h e  v i c i n i t y  o f  t h e  w e i r ,  and 
a t t r a c t i o n  v e l o c i t i e s  (as  a  f u n c t i o n  o f  r i v e r  f l o w )  f o r  m i g r a t i o n  
c o n d i t i o n s  o f  each o f  t h e  f i v e  ( 5 )  salmon spec ies ;  

(4 )  The i n f l u e n c e  o f  t h e  t i d a l  b o r e  on w e i r  o p e r a t i o n ,  and t h e  d e s i g n  
h e i g h t  o f  t h e  w e i r  r e q u i r e d  t o  a c c o u n t  f o r  b o t h  f l o o d s  and/or 
t i d e s ;  

( 5 )  Me thods  f o r  b y p a s s i n g  d e b r i s  and m i n i m i z i n g  w e i r  c l o g g i n g  (and 
t h u s  i n c r e a s e d  l o a d i n g )  b y  m a t c h i n g  s i t e  g e o m e t r y  and w e i r  
geometry w i t h  f i s h  p r e f e r e n c e s  and c a p a b i l i t i e s ;  

( 6 )  The c a l i b r a t i o n  o f  s t a g e - d i  s c h a r g e  r e 1  a t i o n s h i p s  i n  t h e  r i v e r ,  
w i t h  and w i t h o u t  t h e  b a r r i e r ;  and 

( 7 )  P o s s i b l y  a  way t o  sample l a r g e  numbers o f  f i s h ,  s u c h  as m a g n e t i c  
f l u x  meters ,  o r  caus ing  t h e  f i s h  t o  pass t h r o u g h  a  "wide," s h a l l o w  
o f f - s t ream channel  so t h e y  can be v i s u a l l y  observed.  



Mr. Lowell S. Barrick, P . E .  
January 21, '1985 
Page 2 

My f i r s t  impression i s  that  the best s i t e  would be Number 4 at  RM 10.3. The 
weir (bar r ie r )  would come off the right shore (looking downstream) a t  t h e  
upstream end of the  bend ( s e e  sketch), and run diagonally a t  about 30" t o  
the s t raight  reach for about 700-800 fee t  t o  the l e f t  shore ( eas t ? ) .  

Larger f l o a t i n g  debr-is would tend t o  move towards the outside of the bend 
( l e f t  bank), and f ish would tend t o  move along the  b a r r i e r  t o  the  r i g h t  
bank. They could be routed through a  channel bui l t  around the end of the 
weir in the shore (assuming the bank i f  low enough). 

These a re  j u s t  some prel iminary ideas ,  b u t  they d o  present  some 
possibi l i t ies  which can be explored in the hydraulic model. Neither s i t e s  2 
or 3  appear t o  be as s t a b l e  as s i t e  Number 4, and b o t h  are complicated by 
side channels and/or t r ibutar ies .  S i te  Number 1 at  the bridge would be much 
l a rge r  and would tend t o  cause the  most i n t e r f e r e n c e  t o  boats .  S i te  4 
("assuming" boaters use the lower 1 2  m i l e s ) ,  would block the  l e a s t  r i v e r  
boating surface area of the four s i t e s .  

Why i s  the weir constrained t o  the lower 1 2  miles--access, s i t e  cond i t ions ,  
loss of f i sh  to  t r ibutar ies  or --? 

According t o  your schedule, early in FY '86 would be the time in which the 
hydraulic model study should be conducted. I t  would be even better to s t a r t  
in August of 1985 t o  allow more time t o  gather f i e l d  da ta ,  eva lua te  
alternatives in the model, and provide desi  q n  information,  assumi ng  you 
decide to proceed. 

I hope these remarks wi l l  be of a s s i s t ance  and look forward t o  further 
contacts. 

Sincerely, 

1 $- 
&ohn F.  Orsborn, P . E .  
Professor and 
Hydraul ic Engineer 

Enclosure 
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The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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